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(54) INK JET LINE TYPE RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute a line type 
recording head of a plurality of ink jet recording heads 
without enlarging the width of a recording medium in the 
feeding direction. 

SOLUTION: A plurality of pressure generation chambers 
22 receiving the ink pressure from a piezoelectric 
oscillator are arranged in a row while inclining at an angle 
6 with respect to the arranging direction and the end 
face of the pressure generation chambers 22 in the 
arranging direction is inclined by an angle 0 in the 
arranging direction of the pressure generation chambers 
22. A plurality of such ink jet recording heads are 
arranged in the breadthwise direction of a recording 
medium along the inclination such that the pitch of the 
facing pressure generation chambers 22 in each 
recording head on the end face in the arranging direction 
thereof is same as that of the pressure generation 
chambers 22 in the ink jet recording head itself while 
being shifted alternately in the feeding direction of a 
recording medium and overlapped partially. 
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1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While making the pressure generating room which pressurizes ink by the pressure 
generating means incline at an angle theta to plurality and the array direction and arranging to a 
single tier The wall surface of the end face of the array direction of the aforementioned pressure 
generating room the ink-jet formula recording head constituted so that only an angle theta might 
incline in the array direction of the aforementioned pressure generating room The pitch of the 
aforementioned pressure generating room where the end face of the array direction of the 
aforementioned pressure generating room of each recording head counters The ink-jet formula 
line type recording head which can shift by turns to the feed direction of a record medium, and it 
comes to arrange crosswise [ of plurality and a record medium ] along with the aforementioned 
inclination so that it may become the same as that of the pitch of the aforementioned pressure 
generating room of the aforementioned ink-jet formula recording head itself. [ two or more ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink-jet formula line 
type recording head which arranged two or more ink-jet formula recording heads crosswise [ of a 
record medium ], and constituted them crosswise. 
[0002] 

[Description of the Prior Art] For an ink jet printer, the line type recording head which has the 
record height about character height is made to reciprocate crosswise [ of a record medium ], it 
is constituted so that it may print with the serial method which carries out the specified quantity 
ejection of the record medium whenever printing of one line is completed, and it compares with a 
page printer, and printing speed is a low. Although the line type recording head which has 
arranged nozzle opening to the limit of the width of face of a record medium is proposed in order 
to solve such a problem, since a quality of printed character deteriorates greatly even if 
generated with a rose in the ink regurgitation capacity of one nozzle opening, there is a problem 
that the yield of manufacture is very low and cost becomes high. 

[0003] Many things for which a recording width with the comparatively high manufacture yield 
arranges two or more small ink-jet formula recording heads crosswise [ of a record medium ], 
and constitutes an ink-jet formula line type recording head in order to solve such a problem are 
proposed that JP,2-57506,B, JP,3-5992,B, etc. see. 
[0004] 

[Problem(s) to be Solved by the Invention] thus, in arranging a majority of ink-jet formula 
recording heads [ two or more ] with comparatively little nozzle numerical aperture to the same 
frame and constituting a line line type recording head While it is possible to aim at reduction of 
cost as compared with the case where it constitutes as a single line type recording head, in 
order to arrange the array pitch of nozzle opening between each line type recording head, It is 
necessary to detach each ink-jet formula recording head more than the width of face of a 
recording head to the feed direction of a record medium, and to arrange it alternately to it. Since 
width of face becomes large unnecessarily and the position of nozzle opening of the feed 
direction of the record medium between each recording head shifts greatly, it has the problem of 
the precision of the formation position of a dot falling, this invention is ****** in view of such a 
problem, and the place made into the purpose is offering the ink-jet formula line type recording 
head which can make small width of face of the feed direction of a record medium as much as 
possible 
[0005] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. While 
making the pressure generating room which pressurizes ink by the pressure generating means 
incline at an angle theta to plurality and the array direction and arranging to a single tier The wall 
surface of the end face of the array direction of the aforementioned pressure generating room 
the ink-jet formula recording head constituted so that only an angle theta might incline in the 
array direction of the aforementioned pressure generating room The pitch of the aforementioned 
pressure generating room where the end face of the array direction of the aforementioned 



pressure generating room of each recording head counters Along with the aforementioned 
inclination, it can shift by turns to the feed direction of a record medium, and more than one 
were arranged crosswise [ of plurality and a record medium ] so that it might become the same 
as that of the pitch of the aforementioned pressure generating room of the aforementioned ink- 
jet formula recording head itself. 
[0006] 

[Function] Since two or more ink-jet formula recording heads carry out the lap of the part and 
are mutually located in a line with the feed direction of a record medium zigzag, the width of face 
of the feed direction of a record medium becomes small, and the offset between nozzle openings 
of each recording head becomes small. 
[0007] 

[Embodiments of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 and drawing 2 are what shows one example of the ink-jet 
formula line type recording head of this invention, the signs 1 and 2 in drawing Each is the ink-jet 
formula recording head which has the same structure, respectively. The nozzle openings 3 and 4 
of the cross direction of a record medium and the array pitch of 5 and 6 arrange zigzag, and are 
being fixed to the frame 7 so that it may become fixed also between each recording head, as 
shown in drawing 2 so that at least a part may carry out a lap crosswise [ of a record medium ] 
mutually. The ink inlets 8 and 9 which receive supply of ink from an external ink tank, 
respectively, and 10 and 11 are prepared in each recording heads 1 and 2. In addition, the sign 12 
in drawing shows the aperture prepared in the position which counters the frame 7 nozzle 
openings 3-6. 

[0008] Drawing 3 is what shows one example of the above-mentioned ink-jet formula recording 
heads 1 and 2. the sign 20 in drawing To the substrate which consists of ceramic boards, such 
as a zirconia (Zr02) which has with a spacer the thickness which constitutes the pressure 
generating rooms 21 and 22 with a depth of about 150 micrometers, and for which it was suitable 
the thing As shown in drawing 4 , it is arranged so that the axis of the longitudinal direction may 
serve as an acute angle theta to the array lines A and B of the nozzle openings 3, 4, 5, and 6, 
and it is orthopedically operated so that the wall surfaces 20a and 20b of the ends of the 
direction of a list of the pressure generating rooms 21 and 22 may also become parallel to the 
axis of the pressure generating rooms 21 and 22. 

[0009] A sign 23 is an elastic plate, and it is constituted from the material which the piezo- 
electric oscillating objects 24 and 25 mentioned later bend, and carries out elastic deformation 
with a variation rate, and this example by the sheet metal of a zirconia with a thickness of 10 
micrometers while it demonstrates sufficient junction force, when it calcinates to a spacer 20 
and one. 

[0010] 24 and 25 are the above-mentioned piezo-electric oscillating objects, respectively, sinter 
the green sheet of piezoelectric material on the front face of the lower electrodes 26 and 27 
currently formed in the front face of an elastic plate 23, and are fixed in it. 
[001 1] the nozzle free passage which the sign 28 in drawing is the cover plate of a spacer 20 
which is alike on the other hand and is stuck on one, consists of sheet metal of a zirconia with a 
thickness of 150 micrometers in this example, and connects the nozzle openings 3 and 4 and the 
pressure generating rooms 21 and 22 of a nozzle plate 29 — the ink feed hoppers 34 and 35 
which connect holes 30 and 31, and the reservoirs 32 and 33 mentioned later and the pressure 
generating rooms 21 and 22 are drilled, and it is constituted 

[0012] To the plate suitable for 36 being a reservoir formation substrate and constituting ink 
passage equipped with corrosion resistance, such as 150-micrometer stainless steel, for example 
The reservoirs 32 and 33 which are opened for free passage by the ink inlets 8 and 9 prepared in 
the cover plate 28, and supply ink to the pressure generating rooms 21 and 22 from the ink feed 
hoppers 34 and 35 in response to supply of ink from an external ink tank, the nozzle free 
passage which connects the pressure generating rooms 21 and 22 and the nozzle openings 3 and 
4 — holes 37 and 38 are formed and it is constituted 

[0013] 29 is a nozzle plate and forms the nozzle openings 3 and 4 in a predetermined pitch — 
having — a nozzle free passage — the pressure generating rooms 21 and 22 are open for free 



passage through holes 30 and 37, and 31 and 38 

[0014] These each part material 20, 23, 28, 29, and 36 The end face of the direction of a list of 
the pressure generating rooms 21 and 22 at least Wall surface 20 ** of a spacer 20, The 
members 20, 23, and 28 which project and bend from 20b, and are orthopedically operated by the 
configuration, and consist of ceramic material among these members It is joined by the junction 
method suitable for junction to a ceramic, and the members 29 and 36 for which it was suitable 
that baking constitutes from the metal except a ceramic in one again are constituted by the ink- 
jet formula recording heads 1 and 2 of the same configuration. 

[0015] Thus, the recording heads 1 and 2 constituted by the same structure Wall surface 20a of 
the recording heads 1 and 2 by which the adjoining recording heads 1 and 2 are not overlapped, 
and adjoin in the vertical direction, If only deltaL can be shifted in parallel with wall surfaces 20a 
and 20b so that the pitch of the feed direction of the record medium of the nozzle openings 3 
and 4 in 20b may become fixed with P, and it shifts by turns to the feed direction of a record 
medium and it arranges and fixes to the shape of zigzag at a frame 7 Since most wall surfaces of 
the feed direction of the record medium of the adjoining recording heads 1 and 2 carry out a lap, 
the width of face W as a line type recording head becomes small as much as possible. 
[0016] And the amount of offset of the nozzle openings 3 and 4 of the adjoining recording head 1 
and recording head 2 and the nozzle openings 5 and 6 can form a dot on the same straight line 
of the cross direction of a record medium in a high precision by impressing a shear **** printing 
signal for printing timing only several dot minutes which shifts, and is equivalent to a recording 
head in accordance with deltaL since it is far smaller than the width of face of the feed direction 
of the record form of a recording head 1 and 2 the very thing. 

[0017] In addition, although the example was taken and explained when the piezoelectric 
transducer oscillating flexurally was used for a pressure generating means in an above- 
mentioned example Make a nose of cam contact the pressure generating room of an elastic 
plate, and the position which counters using the piezoelectric transducer in the longitudinal- 
oscillation mode expanded and contracted in shaft orientations, and fix the other end to a fixed 
substrate, and apply a pressure and a joule heat release element is held in each pressure 
generating room. The same operation is done so, even if it makes ink evaporate and makes it 
pressurize. 
[0018] 

[Effect of the Invention] As mentioned above, as explained, while making the pressure generating 
room which pressurizes ink by the pressure generating means incline at an angle theta to 
plurality and the array direction in this invention and arranging to a single tier The wall surface of 
the end face of the array direction of a pressure generating room the ink-jet formula recording 
head constituted so that only an angle theta might incline in the array direction of a pressure 
generating room The pitch of the pressure generating room where the end face of the array 
direction of the pressure generating room of each recording head counters Since it could shift 
by turns to the feed direction of a record medium and more than one were arranged crosswise 
[ of plurality and a record medium ] along with the inclination so that it might become the same 
as that of the pitch of the pressure generating room of the ink-jet formula recording head itself 
The lap of the part can be carried out mutually, and the amount of offset of nozzle opening of 
the recording head which it not only can constitute a line head with the small width of face of 
the feed direction of a record medium, but adjoins becomes small, and can form a dot in a high 
position precision. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the structure which looked at one example of 
the line type recording head of this invention from the piezoelectric-transducer side. 
[Drawing 2] It is drawing showing the structure which looked at the line type recording head 
same as the above from the nozzle opening side. 

[Drawing 3] It is the cross section expanding and showing the structure near the one pressure 
generating room in a line type recording head same as the above. 

[Drawing 4] It is drawing having and showing one example of the passage formation substrate of 

a recording head same as the above with the array gestalt of two adjoining recording heads. 

[Description of Notations] 

1 Two Ink-jet formula recording head 

3-6 Nozzle opening 

7 Frame 

8-11 Ink inlet 

20 Passage Formation Substrate 

21 22 Pressure generating room 

23 Elastic Plate 

24 25 Piezoelectric transducer 

28 Lid 

29 Nozzle Plate 

30 31 Nozzle run through-hole 
32 33 Reservoir 

34 35 Ink feed hopper 

37 38 Nozzle run through-hole 
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